Advances in medicine in concert with increasing life expectancies worldwide, have led to an increase in the number of people living with multiple chronic conditions (MCC) \[[@bib1]\]. Many patients with chronic conditions including diabetes, hypertension, and congestive heart failure, lack access to appropriate treatment; this burden is further exaggerated in those with MCC \[[@bib1]\]. The presence of chronic conditions, particularly MCC, places significant strain on already overstretched healthcare services as chronic ailments are often associated with lengthy and costly hospital admissions^1−4.^

Chronic conditions, such as heart failure (HF), can be especially challenging for patients, their families, and healthcare providers as these conditions often are 'incurable' and require comprehensive self-management practices to achieve a level of stability in health \[[@bib5]\]. While self-management has been identified as key to improving the effectiveness and quality of care for HF \[[@bib6],[@bib7]\] and other chronic diseases \[[@bib1],[@bib8]\], the delivery of healthcare supports and educational tools to foster efficient self-management practices remains challenging \[[@bib9]\]. The use of telehealth has been proposed as a potential solution to overcome delivery barriers and increase geographic accessibility and convenience \[[@bib10]\].

While there is growing evidence to support the use of telehealth with respect to patient outcomes \[[@bib11], [@bib12], [@bib13], [@bib14], [@bib15], [@bib16]\], there is little research that has examined patient uptake and decision-making, particularly with respect to non-participation in telehealth trials. In this qualitative study, we explore the perspectives of patients that declined participation in two telehealth randomized-control trials (RCT\'s). Understanding decision-making from a trial perspective may provide further insights that could help inform the implementation and selection of the best candidates for telehealth initiatives beyond trial recruitment.

1. Background {#sec1}
=============

Telehealth, can be defined as "the remote exchange of data between a patient at home and their clinician(s) to assist in diagnosis and monitoring typically used to support patients with long term conditions" \[[@bib17]\], provides patients with an opportunity for increased self-awareness and self-management, and reduces patient travel time and associated costs \[[@bib14]\]. For example, a study by Lorig et al. (2004) examined the impact of an Internet-based chronic disease management (CDM) program and found the intervention group had measurable improvements to their health status including shortness of breath, pain, fatigue, disability, illness intrusiveness, health distress, and self-reported global health, when compared to the usual care group. Further, those in the intervention group reported fewer physician visits, fewer emergency room visits, and spent less days in hospital.

The use of telemonitoring, via telehealth, has been linked to a number of benefits including lower rates of mortality and hospital admissions, improved self-management practices, better medication adherence, reduced healthcare costs, and an increased quality of life \[[@bib11], [@bib12], [@bib13], [@bib14], [@bib15], [@bib16]\]. Furthermore, studies have consistently found telehealth to be equally effective or superior to usual care \[[@bib14]\]. To date, the majority of these telehealth studies have focused on using telephone-based methods for monitoring while the use of Internet-based methods has been explored to a much lesser extent \[[@bib14],[@bib15]\]. Over the last decade, increasing access to the Internet and wider availability of technology to enable Internet-based telemonitoring has put a renewed focus on the importance of this under-researched domain \[[@bib18]\].

An important component of the implementation of telehealth initiatives is readiness of patient uptake, however, there is little research in this area. Previous studies examining non-participation have found that participation generally declines as a result of a lack of perceived need of services, time commitment, and technology-related reasons \[[@bib16],[@bib19], [@bib20], [@bib21]\].

Likewise, in research involving telehealth interventions, non-participation can further undermine the overall success as high rates of non-participation can introduce bias \[[@bib14]\]. As a result, there is critical need for research to explore patient decision-making, in particular around the reasons behind patient uptake, refusal to participate, and abandonment of telehealth monitoring. Gaining a more comprehensive understanding of these issues can offer insights that may optimize mechanisms for the effective implementation and support of telehealth trials in order to promote best outcomes.

To address these gaps, we undertook the Participant Recruitment Outcomes (PRO) study to examine reasons behind patient non-participation in two telehealth randomized controlled trials. Specifically, we sought to address the overall research question: "How can we explain patient non-participation in the two telehealth trials that aimed to support self-management for patients with heart failure and other chronic conditions?

2. Methods {#sec2}
==========

2.1. Design {#sec2.1}
-----------

The PRO study examined patient non-participation in two telehealth-based randomized controlled trials (RCTs), the virtual heart function clinic trial (vHFC) ([ClinicalTrails.gov](http://ClinicalTrails.gov){#intref0010} identifier NCT01342276) and the Internet-based chronic disease management trial (iCDM) ([ClinicalTrails.gov](http://ClinicalTrails.gov){#intref0015} identifier NCT01342263). The trials were designed to emulate outpatient CDM programs routinely offered at large urban hospitals. In the intervention group, participants had the opportunity to self-monitor symptoms via an on-line portal with nursing telephone supports. Participants were required to log-in at regular intervals and answer questions regarding their health and symptoms. Additionally, they had access to a multidisciplinary healthcare team managed through telephone, by a nurse manager who could refer patients to other healthcare supports. The control group of each trial consisted of usual care that involved providing participants with educational resource materials for reading at their leisure.

Potential participants for both trials had to live in areas without access to specialized chronic disease self-management programs in British Columbia, Canada, have regular Internet access, and the ability to speak, read, and write English without difficulty. The vHFC trial was a single-blind RCT for patients living in areas without specialized access to heart failure (HF) care while the iCDM trial was for patients living outside large urban areas with two or more of the following chronic conditions: ischemic heart disease (IHD), diabetes mellitus (DM), heart failure (HF), chronic kidney disease (CKD), and chronic obstructive pulmonary disorder (COPD). The vHFC study intervention was 12 months long, the iCDM was 24 months long.

2.2. Participant recruitment and sample: PRO study {#sec2.2}
--------------------------------------------------

A two-phase approach was employed to gather a wider range of insights from both patient and stakeholder perspectives. The first phase involved interviewing non-participating patient participants and the second phase involved interviews with stakeholders such as clinicians, study investigators, and study staff. Both phases examined the research question "How can we explain patient non-participation in the two telehealth trials that aimed to support self-management for patients with heart failure and other chronic conditions?"

For the first phase, a total of 78 potential patient interviewees (47 from vHFC, 31 from iCDM) were identified from the list of patients who had declined to participate in the initial trials but had voluntarily provided the Research Coordinator (RC) with their information and consent for future contact. Of these only 13 from the vHFC and 11 from the iCDM were contactable of which 8 participants (4 from the vHFC, 4 from the iCDM) were purposively sampled for sex and subsequently interviewed by the RC. The remaining potential patient interviewees either did not respond to an interview request or had incorrect contact information.

In the second phase, a purposive sample of 27 stakeholders including clinicians (n = 8), study investigators (n = 13), and study staff (n = 6) involved with both trials were interviewed by the RC. Participants were involved in the trials in different capacities including decision-making, design, patient recruitment, program delivery, and intervention evaluation. Informed consent was obtained from all participants.

2.3. Data collection and analysis {#sec2.3}
---------------------------------

For the first phase, information about patient demographics was collected ([Table 1](#tbl1){ref-type="table"}.). Data were collected through semi-structured, telephone interviews by a trained research coordinator to better uncover potential reasons behind non-participation and explore areas of potential improvement with respect to study design and trial processes. Interviews were transcribed verbatim and thematic analysis was undertaken to uncover potential reasons behind non-participation. Non-participating patient participants were asked to identify and discuss factors that may have prevented them from participating in the telehealth trial. Simultaneously, stakeholders ([Table 2](#tbl2){ref-type="table"}) were asked to discuss what they believed influenced patient\'s decisions of non-participation.Table 1Participant interviewee characteristics (n = 8).Table 1Patient IDStudySexAgeOccupationComorbiditiesRecruitment SiteReported Internet Use1vHFC IIF63RetiredIHD, HF, advanced stage rheumatoid arthritisEmergency departmentDaily2vHFC IIF72RetiredAF, HTN, dilated aortic root, suspected HFIn-patient wardUnreliable access (in remote area)3vHFC IIM69RetiredBorderline HTN, cardiomyopathyIn-patient wardDaily4vHFC IIM39Full-timeHTN, asthma, DM, CHF, pulmonary edemaIn-patient wardDaily5iCDMF69RetiredIHD, HFReferred by PCPDaily6iCDMM65RetiredIHD, borderline DMReferred by PCPDaily7iCDMM73RetiredDM, IHD, CKD, COPDDirectly approached by PCPAccess but not daily use8iCDMF72RetiredCOPD, borderline DM, AF, suspected HFReferred by PCPAccess but not daily use[^1][^2][^3][^4][^5][^6][^7][^8]Table 2Profile of provider telephone interviews (n = 27).Table 2CategoryParticipant GroupvHFCiCDMTotalCategory TotalClinicians and decision-makers (non-applicants)Specialist1018General Practitioner077  Study investigators and decision-makers (co-applicants)Academic Investigator10113Clinical investigator/Decision-maker336Academic Advisor202Clinical Advisor134  Intervention StaffResearch Staff2246Clinical Intervention112Staff  Total12172727

Qualitative description, an empirical method of investigation, is used to describe the informant\'s perspective and experiences of worldly phenomena \[[@bib22]\]. It is best used in exploring the "why", "how", and "what" questions relating to human behaviors, motives, and perceptions \[[@bib23]\] and was the method used analyze data in the present study. Data were analyzed using qualitative data analysis software, NVivo 10 (QSR International). Particular attention was directed towards the identification of recurring themes within the dataset. Each dataset was analyzed for key themes and then both sets were contrasted to identify similarities and differences between the groups.

Thematic analysis \[[@bib24]\] was used to identify emerging themes for possible explanations behind patient non-participation in either trial using NVivo 10 (QSR International). As Rice and Ezzy (1999) state, this process involves the identification of themes through 'careful reading and re-reading of the data (pg. 258). Using a hybrid inductive and deductive approach allows for pattern recognition within the data whereby recurring themes become categories for analysis. It is a reflexive and iterative process which involves the development of a code template, testing the reliability of codes, summarizing and identifying the initial themes, applying the code template, connecting codes and identifying themes, and legitimizing the coded themes through peer checking. Rigor and accuracy was maintained through ongoing peer validation of the analysis and thick descriptions of the data \[[@bib25]\].

**Ethical Considerations.** Research Ethics Board approval was obtained from the Simon Fraser University Ethics Research Board (Ethics file number SFU\#2013S0600). All participants provided informed consent.

3. Findings {#sec3}
===========

This exploratory study captured data from non-participating patient participants (n = 8) and study investigators, staff, and health care providers (n = 27) (henceforth collectively referred to as 'stakeholders'). Analysis of qualitative data led to the identification of several key themes. These included the prominent and overlapping themes of technology related barriers and a limited understanding of the diagnosis as identified by non-participating patient participants and stakeholders. Other themes identified by patients included: perceived need and value of services, clarity surrounding diagnosis and prognosis, and personal patient-level factors. Themes identified uniquely by the stakeholder group included: optimal place, time, and opportunity for recruitment, tailoring the intervention, recruitment challenges, and lessons and looking forward to the future. A succinct overview of the findings is presented due to overlap in themes between the participant and stakeholder groups with a more comprehensive overview in [Table 3](#tbl3){ref-type="table"}. (Note: All participants interviewed had refused to partake prior to the randomization process, therefore no distinction was made between the study or intervention specifically.)Table 3Themes identified from patient and provider interviews.Table 3ThemeQuoteTechnology related barriers""The main reason is I don\'t do the Internet. That was, the main thing, I didn\'t think I could, first of all have the time to go on everyday, and then I didn\'t know how to do it. So, ah, forget it. " (Patient 5)."""We live on a piece of property that\'s very remote, no electricity ... a laptop of course would be useless there." (Patient 2)"""Technology interface. It was not so much the interface was bad, it was just they (patients) weren\'t very tech savvy." (Stakeholder)"""In this case, heart failure\'s going to be the elderly, so those people would not, might not even access it even if they felt they, even if they could benefit from it, because they\'re intimidated by the computer." (Stakeholder)"Limited understanding of diagnosis""Well, I mean, I don\'t know what you mean by heart failure, you know. It\'s, there was very, very little damage done to the heart muscle, and it never quit." (Patient 3)"""Ah, well, I knew something was wrong with my heart, but I didn\'t know it was heart failure." (Patient 2)"""Well you know, it was really strange, cause I didn\'t think I had heart failure, because nobody mentioned it at all. And so one nurse said something to me about heart failure, and I said, Phhh, I didn\'t have heart failure." (Patient 1)"""Yeah, that\'s, you know, very good thing. Just think about it yourself, if you didn\'t know what was going on and somebody else say, well, come to the study and we will be talking on the phone to you, or through Internet. But about what? What\'s my problem?" (Stakeholder)"Perceived need and value of services""And I didn\'t feel like I was sick enough that I needed, well, I knew I wasn\'t sick enough." (Patient 2)"""The criteria that was on there (information letter), in my view I didn\'t qualify." (Patient 6)"""Well, if I\'m worried about anything, I can ask him (family doctor), and he\'s pretty straightforward." (Patient 7)"Optimal place, time, and opportunity for recruitment""And I probably would\'ve said yes to your colleague or, that approached me ... I was overwhelmed by the fact that I was so sick ... I wasn\'t really thinking things clearly ..." (Patient 4)"""Well I just don\'t want to be tied down to having to do something at a certain time." (Patient 7)"""I\'m a firm believer in these studies, and I just would like to do them, but if they involve a great deal of time, then I don\'t have the time." (Patient 8)"""Ask the family docs to refer. So I know that a person had received an official diagnosis, rather than trying to pick up patients from the inpatient setting, where you don\'t really know what their management has been." (Stakeholder)."""I think they need a little bit of time to understand what\'s wrong with them. And I think they probably need to be offered the opportunity to use this tool once they\'re involved in some kind of follow-up treatment." (Stakeholder)"Tailoring the intervention""Start with a very basic, extremely low education oriented, and the very basics of what is heart failure, what causes it and those kinds of things. And then the daily management and emphasizing the fitness, the dietary control if possible, and then a very specific plan, that is how much you should be exercising, this is what our goals, the targets for heart rate and all that kind of stuff, cause people don\'t have an idea about any of that kind of thing, either." (Stakeholder)"""You can\'t make a one-size-fits-all for this stuff, you know, that\'s, the needs and overall illness found in First Nations is overwhelming." (Stakeholder)"""I think one of the things to think about is really locating the research within that context. So becoming a little bit more familiar with the communities you wish to target ... so you may need to look at how to support literacy in general in the population." (Stakeholder)"Lessons and looking forward to the future""Make it as streamlined and as simple and as focused as possible. And you\'re more likely to have good uptake. I think just trying to simplify everything as much as possible and take into account things like population literacy, Internet access and maybe some local supports that can, like local champions, even youth." (Stakeholder)"""I think it\'s probably the kind of thing that would be conducive to kind of having perhaps like a group kind of visit with somebody explaining to the patients how to used the platform ... whether it be face- to-face by video conference or by telephone, to kind of describe how to use it and walk people through kind of how to use it, as they\'re on the computer. And then with written material to enforce." (Stakeholder)"""The intervention period should be much shorter, and it must be more sort of a pinpoint, you know, just for three months after the first encounter with the heart failure clinic." (Stakeholder)"""I think, sometimes the world isn\'t ready for the inventions. This, maybe what\'s considered to be disruptive technology, people just not ready for it. However, I think if you started it again this year or next year, the outcome may be totally different for a paradigm shift in thinking to occur, whereas this was a novel technology five years ago, I think most of the physicians would think like me. There must be a way for telehealth medicine, you just have to find the niche." (Stakeholder)"

3.1. Technology-related reasons {#sec3.1}
-------------------------------

Technology-related reasons for non-participation emerged as a prominent theme both patients and providers. These technology-related reasons included a perceived lack of confidence in computer use, computer literacy, and a limited understanding of one\'s diagnosis. Despite five participants stating that they used the Internet on a daily basis, four participants expressed concerns about the level of technological skill required for telehealth. For example, these participants identified that they lacked basic computer literacy skills and that these deficits deterred them from participating in the telehealth trial. As one participant explained:""The main reason is I don\'t do the Internet. That was, the main thing, I didn\'t think I could, first of all have the time to go on everyday, and then I didn\'t know how to do it. So, ah, forget it. " (Patient 5)."

Limited Internet access was also perceived as a key barrier for a smaller number of participants (n = 3). For instance, some participants explained that they lived in communities or on properties without regular Internet access (n = 2) or with poor levels of coverage (n = 1). One participant commented:""We live on a piece of property that\'s very remote, no electricity ... a laptop of course would be useless there." (Patient 2)"

Consistent with the patient perspective, stakeholders also perceived the patient\'s technical ability as being an important participation barrier in both trials. Both a lack of computer literacy and lack of confidence in computer use were identified as perceived deterrents to uptake and were seen to have an impact upon the ability of the patient to actively take part in the intervention. As one stakeholder explained: *"Technology interface. It was not so much the interface was bad, it was just they (patients) weren\'t very tech savvy."* (*Stakeholder*).

3.2. Limited understanding of diagnosis {#sec3.2}
---------------------------------------

From analysis of the data, it was also apparent that some patients had a limited understanding of their diagnosis (n = 4). For example, during the interview, one participant explained that he was confused about why he was approached to take part in the telehealth study. He stated: *"Well, I mean, I don\'t know what you mean by heart failure, you know. It\'s, there was very, very little damage done to the heart muscle, and it never quit."* (*Patient 3*).

During the interviews, many of the stakeholders perceived that the influence of an unclear or limited understanding of one\'s diagnosis may have contributed to patient reluctance in participating in the telehealth intervention. Some further hypothesized that this may similarly deter their interest in telehealth beyond the trials. One stakeholder stated:""Yeah, that\'s, you know, very good thing. Just think about it yourself, if you didn\'t know what was going on and somebody else say, well, come to the study and we will be talking on the phone to you, or through Internet. But about what? What\'s my problem?" (Stakeholder)"

3.3. Perceived need and value of services {#sec3.3}
-----------------------------------------

During the interviews, a number of patient participants identified that they did not see a need for such health programs personally (n = 4). In this respect, these participants questioned the value or potential benefit that they may receive. Underpinning this was the perception that their condition was not sufficiently advanced or serious enough to require these services. For example, one participant explained:""And I didn\'t feel like I was sick enough that I needed, well, I knew I wasn\'t sick enough." (Patient 2) Likewise, another participant said "The criteria that was on there (information letter), in my view I didn\'t qualify." (Patient 6)"

3.4. Optimal place, time and opportunity for recruitment {#sec3.4}
--------------------------------------------------------

During the interviews, some patient participants explained their decision-making process relating to participation was impacted by their personal circumstances. In particular their illness experience at the time of recruitment in addition to the perceived commitment associated with the study. Feeling overwhelmed with respect to their health issues, as well as feelings of uncertainty in relation to study participation, were commonly reported by the participants.

As one participant explained:""And I probably would\'ve said yes to your colleague or, that approached me ... I was overwhelmed by the fact that I was so sick ... I wasn\'t really thinking things clearly ..." (Patient 4)"

Other participants felt uncertain about the nature of the program and what was going to be required of them participants given their health condition at the time of being approached. For example, some participants explained that they were concerned that the intervention required too much time investment with daily log-ins and regular symptom monitoring. One participant stated:""Well I just don\'t want to be tied down to having to do something at a certain time." (Patient 7)"

During the stakeholder interviews, many identified unanticipated logistical challenges such as the process of seeking consent. There were some recruitment difficulties that stakeholders had not anticipated prior to the inception of the trials. In retrospect, stakeholder participants stated that patients may have been more likely to participate if they were recruited during a visit to their family physicians as opposed to during the receipt of inpatient care. As one stakeholder suggested:""Ask the family docs to refer. So I know that a person had received an official diagnosis, rather than trying to pick up patients from the inpatient setting, where you don\'t really know what their management has been." (Stakeholder)"

Moving beyond understanding the diagnosis, there was the additional aspect of not being in an acute phase of illness. One stakeholder stated:""I think they need a little bit of time to understand what\'s wrong with them. And I think they probably need to be offered the opportunity to use this tool once they\'re involved in some kind of follow-up treatment." (Stakeholder)"

3.5. Tailoring the intervention {#sec3.5}
-------------------------------

Stakeholder participants stressed that the broad intervention design may have impacted patient decisions to participate. For example, patients with lower literacy rates and those of different cultural backgrounds may have been hesitant to take part as some of their core language and contextual needs were unmet. As one stakeholder put it:""Start with a very basic, extremely low education oriented, and the very basics of what is heart failure, what causes it and those kinds of things. And then the daily management and emphasizing the fitness, the dietary control if possible, and then a very specific plan, that is how much you should be exercising, this is what our goals, the targets for heart rate and all that kind of stuff, cause people don\'t have an idea about any of that kind of thing, either." (Stakeholder)"

There was also some discussion around the application of the intervention across diverse patient groups. For instance, one stakeholder explained: *"You can\'t make a one-size-fits-all for this stuff, you know, that\'s, the needs and overall illness found in First Nations is overwhelming."* (*Stakeholder*).

Another stakeholder explained mentioned the importance of locating the context and that some may have been hesitant to participate due to a multitude of factors inherent to smaller communities. As one participant said, *"I think one of the things to think about is really locating the research within that context. So becoming a little bit more familiar with the communities you wish to target ... so you may need to look at how to support literacy in general in the population."* (*Stakeholder*).

3.6. Lessons and looking forward to the future {#sec3.6}
----------------------------------------------

There were many recommendations provided by stakeholders for improvement in future research. These recommendations were related to program duration, intervention design, and marketing. One stakeholder suggested:""Make it as streamlined and as simple and as focused as possible. And you\'re more likely to have good uptake. I think just trying to simplify everything as much as possible and take into account things like population literacy, Internet access and maybe some local supports that can, like local champions, even youth." (Stakeholder)"

Low literacy levels and perceived computer confidence were also hypothesized as factors influencing participation. Potential solutions could involve a computer education component to be provided to would-be participants. As one stakeholder suggested:""I think it\'s probably the kind of thing that would be conducive to kind of having perhaps like a group kind of visit with somebody explaining to the patients how to used the platform ... whether it be face- to-face by video conference or by telephone, to kind of describe how to use it and walk people through kind of how to use it, as they\'re on the computer. And then with written material to enforce." (Stakeholder)"

There was discussion around continuously moving forward with telehealth as an alternative means for service delivery. For a few, the lack of readiness among communities to adopt technological approaches to healthcare delivery was seen as a potential barrier. As one stakeholder explained:""I think, sometimes the world isn\'t ready for the inventions. This, maybe what\'s considered to be disruptive technology, people just not ready for it. However, I think if you started it again this year or next year, the outcome may be totally different for a paradigm shift in thinking to occur, whereas this was a novel technology five years ago, I think most of the physicians would think like me. There must be a way for telehealth medicine, you just have to find the niche." (Stakeholder)"

4. Discussion {#sec4}
=============

The main objective of this exploratory study was to explain general patient non-participation in two different telehealth RCT\'s aimed at supporting self-management for patients with heart failure and other chronic conditions from the perspective of both non-participating patients and stakeholders. The analysis of the qualitative data revealed key reasons behind patient non-participation in the two trials including technology-related reasons and a limited understanding of one\'s diagnosis. One of the most frequent reasons for non-participation was related to telehealth technology itself. A lack of confidence and competence was widely stated and was a key barrier to uptake in this population and has been noted elsewhere \[[@bib16],[@bib19], [@bib20], [@bib21]\]. One explanation for this is related to the older age of the population that typically requires HF or CDM interventions and that this is generally linked with more limited computer competence and skills \[[@bib22]\]. While the number of older adults using computers is increasing, usage rates among those over 60 remain lower compared to the general population \[[@bib23],[@bib28]\]. This lack of computer literacy and confidence in computer use could in part be addressed by providing would-be participants with an opportunity for education and orientation. For example, a study by Banbury et al. (2014) found that uptake of telehealth among older patients with limited computer skills was better when supported to use telehealth equipment. This could include screening would-be participants for comfort in using technology and offering a basic computer course to those in need.

Addressing the digital divide may also be overcome through the use of alternative forms of technology. For example, a cross-sectional study by Linds & Karrlson (2014) found that almost 50% of participants with little computer confidence were not interested in learning how to use the computer. This barrier was overcome by providing these participants with a digital diary and pen, reducing and in some cases, eliminating the need for computer use altogether.

While some have expressed concern about the lack of technology usage among older adults, others have suggested that rates of technology among older adults are in fact not so different from those of the general public \[[@bib29]\]. As a result, it is possible that patients who may potentially benefit from such programs may not be offered the opportunity to participate due to the bias of healthcare providers in thinking that older adults lack of technology familiarity. Therefore, it is imperative that such telehealth programs be offered to all eligible participants based on criteria without the preconceived notion of seniors lacking technology use and in turn those lacking computer confidence should be offered the tools and training to become more comfortable to its use.

Additionally, engaging caregivers in these interventions may also help increase uptake and provide support for participants. This may not only address the issue of lacking confidence in computer use but may also provide support for overwhelmed caregivers and improve the quantity and quality of information collected. For example, Peitte et al. (2008) actively engaged caregivers in a telephone-based HF self-management program. It was concluded that through engaging caregivers, problems were reported that may have otherwise gone unidentified.

While most participants had regular Internet access, having a computer and Internet access does not necessarily equate with technical competency in use. In the present study, this was evident as some participants cited lack of confidence in their computer skills while others reported limited Internet access or unfamiliarity with Internet navigation. This was also reported by Sanders et al. (2012) in the UK, who found a major barrier to the uptake of a similar home-based telecare intervention was related to the potential participants perceived technical competence. The lack of computer literacy could be addressed in part by ensuring adequate screening to ensure that individuals have the basic skills or further providing interested participants with a course in the basics of computer operation and telehealth programs. Additionally, engaging a family member, friend, or community member to assist with computer navigation may help to ease this divide and allow for greater participation and increased patient engagement.

In the present study, it was also apparent that there was a limited understanding of one\'s diagnosis, a finding consistent with previous literature \[[@bib31], [@bib32], [@bib33], [@bib34], [@bib35], [@bib36], [@bib37], [@bib38]\]. For example, some individuals that were approached to take part were unclear with what heart failure was \[[@bib1], [@bib2], [@bib3], [@bib4], [@bib5], [@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13], [@bib14], [@bib15], [@bib16], [@bib17], [@bib18], [@bib19], [@bib20], [@bib21], [@bib22], [@bib23], [@bib24], [@bib25], [@bib26], [@bib27], [@bib28], [@bib29], [@bib30]\] while there was an understated need for services among others. Participants reported, 'not feeling sick enough' to receive services, a finding reflected in earlier research \[[@bib16],[@bib19]\]. In a study by Foster et al. (2015) over 40% of patients reported not feeling a need for additional support with their health conditions as a reason for declining to partake. A potential solution to this could include developing a concise and plain language-based summary to introduce the study to the participants. Additionally. ensuring a connection to a physician as well as highlighting the potential benefits of self-management. Lack of understanding of one\'s condition may contribute to poor outcomes more broadly. Therefore, effective education and communication are essential.

Another perceived barrier to uptake was the need to be approached at an optimal time, place, and stage in disease progression. While this is contradictory to program goals, as the intervention aims to target unstable patients and enable them to self-manage their condition, it is possible that another compromise exists. For example, approaching patients on an outpatient basis through family physicians could help increase participant uptake, a finding consistent with earlier work in this area \[[@bib32],[@bib33]\].

In this study, there were several personal factors behind participant refusal to partake largely related to intervention design. A leading barrier was perceived time investment. This is a generic reason for non-participation in many research studies \[[@bib16],[@bib19], [@bib20], [@bib21], [@bib34], [@bib35], [@bib36], [@bib37],[@bib34], [@bib35], [@bib36], [@bib37]\] and is not unique to telehealth. We suggest clear and careful communication \[[@bib29]\] relating to the study and the actual commitment required as well as potential benefits one may experience as a result of participation in the trial could help offset some perceived concerns related to time investment.

Finally, one of the most important considerations is participant readiness for change. Addressing this could potentially help in alleviating some of the concerns related to the 'one-size fits all' model resulting in a more personalized approach with potentially better uptake. It is a concept that has been explored to some depth in a range of diverse topics including smoking cessation, physical activity, and substance abuse and to a much lesser extent from a chronic disease management perspective. A study by Miller et al. (2003) found that tailoring a stroke risk reduction intervention to a participant\'s stage of readiness significantly improved the initiation and achievement of new stroke-risk reduction behaviors in the target population. Tailoring chronic disease management interventions to participant stage of readiness to change can potentially allow for targeting interventions to individuals genuinely interested in making changes that could ultimately reduce costs associated with running these programs and make them more cost effective and efficient.

4.1. Implications {#sec4.1}
-----------------

An important implication of this study is that it highlights the need to further educate and support individuals with chronic conditions with respect to the potential benefits of taking part in telehealth programs, with special attention directed to those living in areas underserved by chronic disease management approaches \[[@bib35]\]. It is important that at present, telehealth be used in complement to existing healthcare services and not as a sole means to provide care \[[@bib34], [@bib35], [@bib36], [@bib37], [@bib38]\].

Additionally, this study provides important considerations for the design of future telehealth interventions. Further it highlights the need for additional investigation into barriers to telehealth uptake and the need for the exploration of alternative modes of telehealth delivery to help increase participation among patients with not only limited computer confidence but also those with an unwillingness to learn.

4.2. Strengths and limitations {#sec4.2}
------------------------------

A key strength of this study lies in the exploration of reasons of non-participation in telehealth trials since this is under-researched and poorly understood. Additionally, it explores these reasons in patients with a number of diverse chronic conditions, which is important as telehealth programs aim to support patients with long-term health conditions. Importantly, patient-level reasons for non-participation are explored from a dual lens, patient and stakeholder, adding a more comprehensive understanding of non-participation. Additionally, while this study was limited to exploring non-participation in telehealth trials, barriers to non-participation could theoretically extend to telehealth programs more broadly. Regardless, the key strength of this study lies in the exploration of potential barriers to telehealth uptake. It provides an overview of perceived factors that influenced patient decisions to partake in telehealth interventions. The identification and subsequent efforts to target these factors can help improve recruitment and retention efforts and help optimized uptake more broadly in future initiatives.

Further research is warranted to provide a greater understanding of reasons behind non-participation to help facilitate greater uptake of future telehealth-based trials and services. This could include undertaking in-depth interviews with patients from target disease populations to explore what could be done in telehealth trials in order to make them more likely decide to partake.

There are some important study limitations to consider. First, a systematic investigation of factors into why eligible patients did not show interest or decided not to participate after showing initial interest was not possible because they either did not provide their contact information or were not contactable at the number provided to the RC. Thus, there is a possibility of selection bias as the participant sample was drawn from patients who had initially expressed interest in the intervention but later withdrew their participation and not those who had declined to take part from the onset. However, this was unavoidable given the ethical restraints that prohibit researchers from of contacting individuals who did not provide initial consent. Secondly, given the small sample size of the current study, the findings may not be generalizable to the wider patient population as there may be other factors unaccounted for in this sample. Thus, it is possible that other explanations around non-participation may exist.

5. Conclusion {#sec5}
=============

This exploratory qualitative study of eight non-participating patient participants and 27 stakeholders explored the perceptions of patient readiness for telehealth interventions. Non-participating participants and stakeholders provided some overlapping and unique reasons for non-participation, including technology, time investment concerns, and a perceived lack of need for services. Addressing these perceptions and barriers presents the opportunity to provide more timely management helping to slow disease progression and improve symptoms and health outcomes.

The need for healthcare innovation and adaptation has never been greater than it is today. Ageing populations, rising healthcare costs, and overstretched healthcare resources are forcing decision makers to make changes to existing ways of working including traditional modes of healthcare service delivery. As such, telehealth presents a viable and cost-effective means to effectively deliver timely health care services responsive to patient needs. Before this widespread implementation of telehealth can occur, further research is required to examine factors affecting patient uptake and ways to improve intervention design to ensure patients can derive maximum benefit from provided remotely provided health services.
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[^1]: ^1^ Ischemic heart disease (IHD).

[^2]: ^2^ Heart failure (HF).

[^3]: ^3^ Atrial fibrillation (AF).

[^4]: ^4^ Hypertension (HTN).

[^5]: ^5^ Diabetes mellitus (DM).

[^6]: ^6^ Congestive heart failure (CHF).

[^7]: ^7^ Chronic obstructive pulmonary disease (COPD).

[^8]: ^8^ Primary care provider (PCP).
